Observations of Mars and Venus-crossing asteroid (5131) 1990 BG and the near-Earth approaching asteroid (13553) Masaakikoyama 1992 JE were made using ZA-320M and MTM-500M telescopes of the Central Astronomical Observatory of the Russian Academy of Sciences at Pulkovo. Evolution of their orbits was investigated taking into account the Yarkovsky effect, as well as the solar radiation pressure influence for various values of albedo of these objects. The obtained results were summarized and compared with results of the Yarkovsky effect for (308635) 2005 YU55, (418094) 2007 WV4, 2017 VR12 and (276033) 2002 AJ129, which had been studied earlier. Conclusions about non-gravitational effects on the motion of potentially hazardous asteroids were drawn.
Introduction
Observations of (5131) 1990 BG and (13553) Masaakikoyama 1992 JE were performed at MTM-500M and ZA-320M telescopes of the Central Astronomical Observatory of the Russian Academy of Sciences at Pulkovo.
(13553) Masaakikoyama 1992 JE is the near-Earth object belonging to the Amor group. Its last flyby past the Earth was on July 28, 2018. The distance between our planet and the asteroid was about 30 million kilometers. The next approach will take place on August 2, 2099. This day, the distance is expected to be approximately 29 million kilometers.
(5131) 1990 BG is the asteroid, which crosses Mars and Venus orbits and belongs to the Apollo group. It also crosses the Earth's orbit, however, due to the high inclination, it does not come close to it. The previous close encounter with Mars was on December 22, 2009, and the forthcoming encounter with Venus will take place on June 26, 2028. Although both of these asteroids do not pose a direct threat to the Earth, it is interesting to see how non-gravitational effects influence them.
Results
The following initial data was taken for (13553) [3] based on the assumption that the asteroid belongs to C-class [4] , n = 0.30425351 º/dthe mean motion [1], P = 38 hthe rotation period [2], M = 84.52853 ºthe mean anomaly [1], δ = 0.19the geometric albedo derived from the formula [5] :
k = 1.08the optical coefficient derived from the formula [6] :
Orbital elements for both of asteroids were taken on the epoch 2458600.5 (2019-04-27). The following parameters were also assumed to be the same for both objects: ε = 0.9the emission coefficient, C = 500 J/kg/Kthe heat capacity, K = 10 -2 W/m/Kthe thermal conductivity, γ = 0 o , 45 o , 90 o , 135 o , 180 othe orientation of rotation axis (5 values were chosen, since the angle is unknown).
Calculations of solar radiation pressure influence were made using the numerical integration of motion equations. This method is described in detail in [7] . The results were obtained for a real albedo and two model albedos: the albedo of a bright body (the reflectivity is 80%) and of an absolutely white body (the reflectivity is 100%). The displacements along the heliocentric radius-vector Δr and the orbit Δl, as well as the total displacement Δd are presented in table 1. The Yarkovsky effect was calculated using the Gauss-Everhart integrator [8] ; the model was taken from [9, 10] . The results are given in table 2. The same calculations were carried out for (5131) 1990 BG. The following initial data was taken: e = 0.56927826the eccentricity [11], a = 1.486092 a.u.the semi-major axis [11], Hv = 14.7the absolute magnitude in V band [11], D = 4700 mthe diameter [12] , ρ = 2710 kg/m 3the density [3] based on the assumption that the asteroid belongs to S-class [11], n = 0.54404563 º/dthe mean motion [11], P = 37.2 hthe rotation period [11], M = 349.98637 ºthe mean anomaly [11], δ = 0.10the albedo in V band, derived from (1), k = 1.04the optical coefficient derived from (2).
The results of solar radiation pressure influence and the Yarkovsky effect on (5131) 1990 BG are presented in tables 3 and 4, respectively. Tables 1 and 3 show that solar radiation pressure influence on these asteroids is not high. However, as is known, even these deviations can be significant on a large time intervals. As for the Yarkovsky effect (table 2, 4, 5) , the obtained values, as expected, are much lower, although they differ in orders for various asteroids. It should be noted that the problem of the lack of certain physical characteristics still remains. Nevertheless, even such model calculations allow taking into account these effects.
Conclusion

